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Weak COVerage 

COnfiguration 

El Ni Onfiguration 

A method of measuring channel information using a terminal 
in a communication system, according to an embodiment of 
the present invention, includes the steps of receiving channel 
measurement setup information from a base station; entering 
an idle mode in the state of communication with the base 
station; measuring information indicating according to the 
channel measurement setup information; and transmitting a 
signal including the measured information to the base station. 
In addition, a terminal for measuring channel information 
according to another embodiment of the present invention 
includes: a transmitting/receiving unit for receiving channel 
measurement setup information from a base station; and a 
control unit for controlling the terminal so that the terminal 
enters an idle mode in the state of communication with the 
base station and measures information indicating according 
to the channel measurement setup information, wherein the 
transmitting receiving unit transmits a signal including the 
measured information to the base station. According to an 
embodiment of the present invention, it is easier to identify a 
channel state by using an MDT measurement result by further 
reporting various pieces of information when measuring 
MDT. In addition, it is possible to perform a report on MDT 
measurement by using a terminal and thus the need for a drive 
test may be reduced. 
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METHOD AND DEVICE FOR SUGGESTING 
RECORDING INFORMATION AND 

ACQUIRING POSITIONAL INFORMATION 
TO ALLOW MDT TECHNOLOGY TO BE 
EFFECTIVELY UTILIZED IN A MOBILE 

COMMUNICATION SYSTEM 

TECHNICAL FIELD 

0001. The present invention relates to a method and appa 
ratus for providing logged information for effective use of 
MDT technology and acquiring location information in a 
mobile communication system. 

BACKGROUND ART 

0002 The mobile communication system developed for 
the user to communicate on the move. With the rapid advance 
of technologies, the mobile communication system has 
evolved to the level capable of providing high speed data 
communication service beyond the early Voice-oriented Ser 
vices. Recently, as one of the next generation mobile com 
munication system, Long Term Evolution-Advanced (LTE 
A) is on the standardization by the 3" Generation Partnership 
Project (3GPP). LTE is a technology for realizing high-speed 
packet-based communications with the data rate higher than 
the currently available data rate aims at commercial deploy 
ment around 2010 timeframe. 

0003. With the evolution of the 3GPP standard, many 
studies being conducted for optimization of radio networks as 
well as improvement of data rate. In the initial radio network 
configuration or optimization stage, a base station or a base 
station controller should collect radio environment informa 
tion related to its own cell coverage, and this process is called 
Drive Test. The conventional drive test is very time-consum 
ing and laborious task performed in Such a way that an opera 
tor carries the test apparatuses on a vehicle while performing 
the measurement task repeatedly for a long time. The mea 
Surement result is used to configure the system parameters of 
the base stations or base station controllers. Such a conven 
tional drive test increases total costs and time of the radio 
network optimization and maintenance. Study on minimiza 
tion of drive tests and enhancement of radio environment 
analysis process and manual configuration is being conducted 
in the name of MDT (Minimization of Drive Test). In more 
detail, the terminal measures the cell information and Supple 
mentary information on the neighbor eNBs. The terminal 
reports the radio channel measurement information to the 
eNB periodically or immediately in response to a specific 
event or after a predetermined time has elapsed from the time 
point when the radio channel measurement information has 
been logged. At this time, the UE operation of transmitting the 
measured cell information and other Supplementary informa 
tion to the UE is referred to as MDT measurement informa 
tion report. If it is in the state capable of communicating with 
the eNB, the terminal transmits the neighbor cell information 
measurement result to the eNB immediately. Otherwise, if it 
is not in the state capable of communicating with the eNB, the 
terminal retains the logged measurement information and, 
when it becomes possible to communicate with the eNB, 
transmits the retained MDT measurement report. In the fol 
lowing description, the radio channel information measured 
by the terminal and other Supplementary information are 
referred to as MDT measurement information, and the opera 
tion transmitting the MDT measurement information from 
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the terminal to a base station is referred to as MDT measure 
ment information report. When reporting MDT measurement 
information, if it is possible to communicate with the base 
station, the terminal transmits the MDT measurement infor 
mation immediately. Otherwise, it is impossible to commu 
nicate with the base station currently, the terminal waits until 
it becomes possible to communicate with the base station. 
The base station uses the MDT measurement information 
reported by the terminal for cell area optimization. 
0004 FIG. 1 is a diagram illustrating a drive text without 
MDT scheme and MDT execution procedure. The conven 
tional drive test is performed in a way of measuring signal 
state while roaming around the service area to search for 
coverage holes on a vehicle carrying the measurement device. 
In MDT, the terminal performs this operation instead. A Net 
work Monitoring System (NMS) 105 may instruct to perform 
MDT. At this time, the NSM 105 provides an Element Man 
ager (EM) 110 with configuration information necessary for 
MDT. The EM 110 generates MDT configuration to an 
evolved Node B (eNB) 115. The eNB 115 sends a User 
Equipment (UE) 120 the MDT configuration information to 
instruct to perform MDT as denoted by reference number 
125. The UE 120 performs MDT to collect MDT measure 
ment information. The MDT information may include loca 
tion and time information as well as the signal measurement 
information. The collected MDT measurement information is 
reported to the eNB 115 as denoted by reference number 130, 
and the eNB115 sends the MDT measurement information to 
a Trace Collection Entity (TCE) 135. The TCE 135is a server 
for collecting MDT measurement information. 

DISCLOSURE OF INVENTION 

Technical Problem 

0005. The present invention aims to provide a method and 
apparatus for the UE to take into consideration of more vari 
ous environments in MDT measurement and report the mea 
surement to the eNB. 

Solution to Problem 

0006. In accordance with an aspect of the present inven 
tion, a channel information measurement method of a termi 
nal in an communication system includes receiving a channel 
measurement configuration information from a base station, 
transitioning communication state with the base station to 
idle mode, measuring information indicated in the channel 
measurement configuration information, and transmitting a 
signal including measured information to the base station. 
0007. In accordance with another aspect of the present 
invention, a terminal of measuring channel information 
includes a transceiver which receives channel measurement 
configuration information from a base station and a controller 
which controls the terminal to transition state of communica 
tion with the base station to an idle mode and measure infor 
mation as indicated in the channel measurement configura 
tion information, wherein the transceiver transmits a signal 
including the measured information to the base station. 

Advantageous Effects of Invention 

0008. With the report of more various additional informa 
tions in MDT measurement, it is possible to facilitate check 
ing channel status based on MDT measurement result. 
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BRIEF DESCRIPTION OF DRAWINGS 

0009 FIG. 1 is a diagram illustrating a drive text without 
MDT scheme and MDT execution procedure, 
0010 FIG. 2 is a signal flow diagram illustrating the MDT 
measurement procedure of reporting after logging in the idle 
mode, 
0011 FIG. 3 is a signal flow diagram illustrating the pro 
cedure of reporting logged channel measurement information 
in response to the request of the eNB, 
0012 FIG. 4 is a conceptual view of the CSG cell, 
0013 FIG. 5 is a diagram the inside of the UE for explain 
ing in-device interference among multiple communication 
modules, 
0014 FIG. 6 is a flowchart illustrating a procedure provid 
ing a specific UE of the priority information perfrequency for 
cell reselection broadcasted in SIB or RRC Connection 
Release message as dedicated RRC signaling, 
0015 FIG. 7 is a flowchart illustrating a UE procedure 
according to the first embodiment of the present invention, 
0016 FIG. 8 is a flowchart illustrating a procedure for the 
UE to acquire UE location information using a GNSS 
receiver and include the information in the RLF report, 
0017 FIG.9 is a flowchart illustrating a procedure for the 
UE to select a location information measurement method 
according to the instruction of the eNB and collecting loca 
tion information using the selected method, and 
0018 FIG. 10 is a block diagram illustrating the UE. 

MODE FOR THE INVENTION 

0019 Exemplary embodiments of the present invention 
are described with reference to the accompanying drawings in 
detail. 
0020 Detailed description of well-known functions and 
structures incorporated herein may be omitted to avoid 
obscuring the subject matter of the present invention. This 
aims to omit unnecessary description so as to make the Sub 
ject matter of the present invention clear. 
0021 For the same reason, some of elements are exagger 
ated, omitted or simplified in the drawings and the elements 
may have sizes and/or shapes different from those shown in 
drawings, in practice. The same reference numbers are used 
throughout the drawings to refer to the same or like parts. 
0022. The present invention relates to a method and appa 
ratus for providing logged information for more efficient use 
of the MDT technology and acquiring location information in 
a mobile communication system. 
0023 Prior to the explanation of the present invention, a 
description is made of the MDT procedure of the UE in the 
idle mode. 
0024 FIG. 2 is a signal flow diagram illustrating the MDT 
measurement procedure of reporting after logging in the idle 
mode. 
0025 Referring to FIG. 2, the eNB205 sends the UE200 
in connected mode the information necessary for MDT con 
figuration, i.e. channel measurement configuration informa 
tion at step 210. The corresponding information includes 
absolute timer reference information, sampling cycle, mea 
surement duration, and MDT PLMN list. The sampling cycle 
is sued for periodic downlink pilot signal measurement, and 
the MDT measurement information is collected and logged at 
the cycle. The measurement duration is the total time for 
performing MDT. The MDT PLMN list is the list of the 
PLMNs to which the UE may report MDT measurement 
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information. If the corresponding time expires, the UE stop 
performingMDT. If the RRC mode of the UE transitions from 
the connected mode to the idle mode, the UE starts MDT at 
step 215. After the first MDT measurement and logging at 
step 220, the MDT measurement and logging are performed 
at the predetermined sampling cycle 225. The MDT measure 
ment informations are logged at every measurement sample 
at step 230. The logged MDT measurement information 
includes serving cell ID, serving cell channel measurement 
information (i.e. RSRP/RSRO value), neighbor cell channel 
measurement information, UE location information, and rela 
tive time information. If the UE enters the connected mode at 
step 235, the UE notifies the eNB of the presence/absence of 
logged MDT measurement information. The eNB may 
request for the logged MDT measurement information at Step 
240. If requested, the UE reports the MDT measurement 
information logged until then and deletes the reported infor 
mation. If there is no request, the UE retains the logged 
information constantly. 
0026. The UE enters the idle mode again at step 245 and, 
if the measurement duration has not expired, continue MDT 
to collect MDT measurement information at step 250. The 
measurement duration may be determined in consideration of 
the time in the connected mode or not. 
0027. If the measurement duration expires at step 255, the 
UE stops MDT. If the UE enters the connected mode at step 
260, the UE notifies the eNB of the presence of the logged 
MDT measurement information and, if the eNB requests, 
reports the logged MDT measurement information at step 
265. 
0028 FIG. 3 is a signal flow diagram illustrating the pro 
cedure of reporting logged channel measurement information 
in response to the request of the eNB 310. 
(0029 Referring to FIG. 3, the UE305 triggers access for 
communication with the eNB 310 at step 315 and perform 
random access at step 320. Afterward, the UE305 enters the 
connected mode at step 325. Then eNB310 sends the UE304 
the LoggedMeasurementConfiguration message including 
the information necessary for performing MDT in the idle 
mode, i.e. channel measurement configuration information, 
at step 330. 
0030. Afterward, the UE 305 transitions to the idle mode 
at step 340 and, if the MDT measurement duration starts, 
performs MDT measurement at step 345. If the measurement 
duration expires, the UE305 stops MDT measurement at step 
355. Afterward, the UE305 determines transition to the con 
nected mode at step 360 and sends the eNB the RRCConnec 
tionRequest message at step 356. If the eNB accepts this, it 
sends the UE305 the RRCConnectionSetup message at step 
370. The UE 305 entered the connected mode notifies the 
eNB the presence of the channel measurement information 
logged in the idle mode at step 375. For this purpose, an 
indicator is included in the RRCConnectionSetupComplete 
message. The UE transmits the indicator when the current 
PLMN is in the MDT PLMN list but to not all PLMNS. In the 
case of handover, the identifier may be included in the RRC 
ConnectionReconfigurationComplete message. The reason 
for transmitting the corresponding indicator is to notify the 
eNB 310 of the presence of the logged MDT measurement 
information such that the eNB determines whether to request 
for the MDT measurement information. Typically, the UE 
305 may log a large amount of channel measurement infor 
mation because it stays in the idle mode for a long time. If the 
UE 305 transitions to the connected mode, it has to consume 
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large amount of resources for transmitting the logged infor 
mation. Accordingly, the eNB 310 has to determine whether 
to request for the MDT measurement information in consid 
eration of the current radio capacity status. If it is determined 
that the channel measurement information logged by the UE 
305 is useful, the eNB 310 requests the UE305 for the MDT 
measurement information using the UEInformationRequest 
message at step 380. Upon receipt of the UEInformationRe 
quest message from the eNB 310, the UE triggers transmis 
sion of the logged MDT measurement information at step 
385. Typically, the logged MDT measurement information 
has low necessity of urgent transmission, it is preferred to 
transmit the MDT measurement information in consideration 
of the priorities of other RRC messages and data. The UE305 
sends the eNB310 the UEInformationResponse including the 
MDT measurement information at step 390. The UE305 may 
discard the MDT measurement information which has been 
reported to the eNB310 already. At step 390, the logged MDT 
configuration may be transmitted along with the logged mea 
surement result. The UE may delete the MDT measurement 
information transmitted to the eNB. 

First Embodiment 

0031. The present invention proposes supplementary 
informations useful for cell area optimization in addition to 
the conventional MDT measurement information. 
0032. The first supplementary information is the channel 
measurement information for CSG cell other than the current 
serving cell of the UE. The CSG cell is a small cell allowing 
only the preregistered members to access. FIG. 4 is a concep 
tual view of the CSG cell. There are two UES in the Service 
area 405 of the CSG cell. One UE 410 is a member of the CSG 
cell so as to connect to the CSG cell for communication, and 
the other UE 415 is non-member of the CSG cell and thus, 
although it is in the service area of the CSG cell, cannot 
connect to the CSG cell but connects to the macro cell eNB 
400 far in distance. The UE has the whitelist listing the mem 
bers of a specific CSG cell. 
0033. If there is a CSG cell around the UE which is a 
member of the CSG cell, the UE regards the CSG cell as its 
serving cell. If the UE is performing MDT operation, the 
measurement information of the CSG cell as the serving cell 
is logged. Meanwhile, there are the CSG cells which are not 
included in the whitelist of the UE around. Such cells cannot 
be the serving cell of the UE. However, if the UE logs and 
reports the channel measurement information of the CSG 
cells, it can be used for cell area optimization usefully. The 
eNB sends the UE in the connected mode the LoggedMea 
SurementConfiguration message indicating whether to log 
the measurement information on the CSG cell. If the con 
nected mode is released and a predetermined condition is 
fulfilled, the UE logs the measurement information on the 
neighbor CSG cells periodically or in response to event. As 
the predetermined condition, if there is a CSG cell having the 
best channel condition and which the UE can camp on, the UE 
can log the channel measurement information on the CSG 
cell. 
0034. The second supplementary information is the infor 
mation indicating whether the information measured in the 
idle mode is influenced by in-device component. FIG. 5 is a 
diagram the inside of the UE for explaining in-device inter 
ference among multiple communication modules. Recent 
UEs have various functions and are equipped with various 
communication modules for Supporting the functions. In 
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addition to the LTE communication module 500, there may be 
the GPS module 505 and short range communication module 
510 such as Bluetooth and WLAN modules. Although the 
communication systems use different frequency bands, if the 
frequency bands are adjacent to each other, the communica 
tion modules may interfere to among other. This is because 
the signals transmitted/received on the bands cannot be split 
ideally. Furthermore, the antennas connected to the respective 
communication modules are included in same housing, they 
arranged very closely. Therefore, the interference strengths 
influencing to each other may be relatively storing. In order to 
mitigate Such interference, there is a need of controlling the 
transmit powers of the communication modules. For 
example, when the short range communication module 510 
such as Bluetooth and WLAN module is receiving data, the 
transmission signal of the LTE communication module 500 
may cause interference to the short range communication 
module. Accordingly, indicating whether the MDT result 
measured in the idle mode is influenced by the in-device 
interference is useful for the cell area optimization. This is 
because the influence of the in-device components as the 
internal problem has to be ruled out in the cell area optimi 
zation procedure. The MDT measurement information may 
indicate when the measurement result is influenced by the 
in-device interference or include only the measurement result 
acquired by excluding the in-device interference through L3 
filtering process. The L3 filtering is filtering the measurement 
result value using the following equation. 

F (1-a) F +a M, (1) 

0035. Here, F, denotes the previous filtering value, and 
M. denotes a newly measured value. Tat this time, the new 
filtering value M, is derived by applying the coefficient a. 
This filtering method is used in general for deriving the mea 
Surement information value in LTE technology. In the present 
invention, when it is necessary to express the measurement 
result at a certain timing as a weighted average of M. M., 
and M, if M is determined as influenced by in-device 
interference, the UE logs the measurement result acquired by 
applying the weighted average of M, and M, at the above 
timing. 
0036. The third supplementary information is the infor 
mation indicating whether the serving frequency and the 
serving RAT is the highest priority frequency and RAT at the 
logging time. In LTE, the network may provide the UE of the 
information on the frequency and RAT having the access 
priority. This information indicates whether the UEs are con 
nected to the serving frequencies and serving RATs according 
to the priorities as intended by the network and can be used for 
cell area optimization. 
0037 FIG. 6 is a flowchart illustrating a procedure provid 
ing a specific UE of the priority information per frequency for 
cell reselection broadcasted in SIB or RRC Connection 
Release message as dedicated RRC signaling. 
0038 Referring to FIG. 6, cell reselection is a procedure of 
reselecting the serving cell in order for a roaming UE to 
connect a cell with best channel condition. The network allo 
cates priority per frequency to control the cell reselection of 
the UEs in the idle mode. For example, if a UE receives the 
priority information on the two frequencies f1 and f2 and if fl 
has the priority higher than that off2, the UE is likely to stay 
on fl. Also, although staying on f2 if the channel condition of 
f2 is bad, the UE attempts to switch to fl. The priority infor 
mation on the frequency is broadcast through SIB or trans 
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mitted to the UE through RRC connection Release message 
as a dedicated RRC signaling. Although the UE has the pri 
ority information on the frequencies acquired through SIB 
already, if the UE-specific priority information is received 
through RRC signaling, the priority acquired from SIB is 
ignored. The priority information per frequency is transmit 
ted in cellReselectionPriority IE and one of the 8 stepwise 
priorities. The frequencies of RATs cannot be assigned the 
same priority. If the idle state of the UE is set to camped on 
any cell state, the frequency priority received through SIB is 
applied but the priority information received through RRC 
signaling is just stored but not used. The cellReselectionPri 
ority IE is an optional IE and thus may not exist. In this case, 
the priority information on the corresponding frequency is 
not assigned. At this time, the UE regards that the priority of 
the corresponding frequency is very low. The UE receives the 
priority information on the frequencies used in other RATs as 
well as E-UTRA through SIB at step 600. However, the 
priority information is not provided for all frequencies. The 
priority information on the frequency of the serving cell 
which the UE has camped on currently also may not be 
provided. The UE check this at step 605. If the priority infor 
mation on the frequency of the current serving cell is not 
provided, the UE regards the priority of the frequency as the 
lowest priority. The UE applies the priority informations of 
the respective frequencies at step 615. If the RRC Connection 
Release message is received from the eNB, the UE transitions 
from the connected mode to the idle mode. The RRC message 
may include the priority information on the frequency. It is 
UE-specific information and thus applied with priority as 
compared to the frequency priority information received 
through SIB. Accordingly, the UE checks whether the RRC 
message includes the frequency priority information at Step 
620. If the frequency priority information is included, the UE 
applies the T320 value included together to start a timer at 
step 625. The UE determines whether the current idle mode 
state is camped on any cell State or camped normally state 
at step 630. The camped normally state denotes the state 
where the UE has camped on the suitable cell. The suitable 
cell is the cell capable of providing the UE with normal 
services and fulfilling the following detailed conditions. 

0039 cell belonging to the selected PLMN, registered 
PLMN, or equivalent PLMN list. 

0040 cell not barred 
0041 cell fulfilling cell selection criterion 
0042. If CSG cell, the cell having CSGID in whitelist of 
the UE 

0043. The camped on any cell state denotes the state in 
which the UE fails camping on the suitable cell and thus 
camps on the acceptable cell. In the acceptable cell, the UE 
cannot receive any normal service but only can place an 
emergency call. The acceptable cell is the cell fulfilling the 
following conditions. 

0044 cell not barred 
0045 cell fulfilling cell selection criterion 

0046. If the UE is in the camped on any cell state the 
procedure goes to step 615 to apply the frequency priority 
information provided in SIB instead of the priority informa 
tion provided in the RRC Connection Release message. If the 
UE is in the camped normally state, the UE determines 
whether at least one of the following conditions is fulfilled at 
step 635. 

0047 
0048 

UE transition to connected mode 
T320 timer expire 
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0049 PLMN selection procedure is performed accord 
ing to NAS request 

0050. If at least one of the above conditions is fulfilled, the 
UE discards the priority information provided in the RRC 
Connection Release message at step 640, and the procedure 
goes to step 615 to apply the frequency priority information 
provided in SIB. Otherwise if none of the conditions is full 
filled, the UE applies the priority information provided in the 
RRC Connection Release message at step 645. 
0051. The frequency priority information affects the fre 
quency measurement of the UE. For the frequency having the 
priority higher than that of the current serving cell, the UE 
performs measurement always. In contrast, for the intra-fre 
quency or the frequency with the priority equal to or lower 
than that the current serving cell, the UE does not perform 
measurement to save UE power. The measurement is per 
formed when the channel QoS of the serving cell is equal to or 
less than a predetermined threshold value. The cell reselec 
tion is performed to move to the cell having good channel 
condition and thus there is no reason for moving to the fre 
quency having the priority equal to or lower than that of the 
current frequency even though the channel QoS of the current 
serving cell is good. In order to reduce the power consump 
tion caused by unnecessary channel measurement, whether to 
perform the measurement is determined based on the prede 
termined threshold value. In the case of the intra-frequency, if 
the QoS of the serving cell is equal to or less than a predeter 
mined threshold value S, the channel measurement 
is performed for the other cell operating on the same fre 
quency. In the case of the frequency having the equal or lower 
priority, if the QoS of the serving cell is equal to or less than 
the threshold value S, the channel measurement is 
performed for the cells operating on the different frequencies. 
Typically, the channel QoS considers RSRP and RSRO. 
0052. In the state of performing measurement, if the chan 
nel QoS of the cell operating on the frequency having the 
higher priority becomes lower than a predetermined thresh 
old Threshy, the UE reselects the cell operating the fre 
quency having the high priority as the serving cell. If the 
channel QoS of the cell operating on the frequency having the 
low priority is higher than a predetermined threshold value 
Thresh and if the QoS of the serving cell is lower than 
Thresh the UE reselects the cell operating on the Serving-iow 
frequency having the low priority as the serving cell. 
0053 FIG. 7 is a flowchart illustrating a UE procedure 
according to the first embodiment of the present invention. 
The UE receives the LoggedMeasurementConfiguration 
message indicating whether to log the measurement informa 
tions proposed in the present invention from the eNBat step 
700. The eNB configures the RRC message to instruct the UE 
to log the proposed measurement informations. The UE tran 
sitions to the idle mode at step 705. The UE performs MDT 
operation and determines whether a periodic or even-trig 
gered logging time arrives at step 710. If the logging time 
arrives, the UE determines whether any channel measure 
ment information on the non-member CSG cell around the 
UE is present at step 715. Here, the non-member CSG cell is 
the cell which is not included in the whitelist of the UE and 
thus the UE is barred to camp thereon. The channel measure 
ment information on the CSG cell may include ECGI value, 
PCI value, Tracking Area Code (TAC) value, plmn-IdentityL 
ist value broadcastin SIB1 of the CSG cell, and RSRP/RSRO 
value. If the information is present, the UE logs the measure 
ment informations of the CSG cell at step 725. The UE 
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determines whether the measurement informations on the 
serving and neighbor cells are influenced by the in-device 
components at step 720. If influenced, the UE logs an indica 
tor indicating this at step 735. As an alternative, it is possible 
to log the measurement information excluding the influence 
by the in-device components. The UE determines whether the 
current serving cell or the serving cell RAT has the highest 
priority in the cell reselection procedure at step 730. If so, the 
UE logs an indicator indicating this at step 745. The UE logs 
the legacy MDT measurement informations at step 740. The 
UE determines whether the MDT duration has expired or the 
transmission to the connected mode has occurred at step 750. 
If the MDT duration has not expired or the transition to the 
connected mode has not occurred, the UE continue MDT 
operation. Otherwise, the UE transitions to the connected 
mode and determines whether the current serving PLMN is 
the PLMN included in the MDT PLMN list at step 755. If 
included, the UE includes an indicator indicating that the 
logged MDT measurement information is present in the 
RRCConnectionSetupComplete message. Otherwise, the UE 
transmits the RRCConnectionSetupComplete message with 
out the indicator. 

Second Embodiment 

0054 If the UE location information is included in the 
RLF report, this is likely to be useful for cell area optimiza 
tion. However, the RLF occurs without notification, and the 
configuration information for RLF report is not provided by 
the eNB. Accordingly, in order to include the UE location 
information in the RLF report, there may be need of pre 
defined configuration. The UE location information may be 
acquired using the GNSS receiver. The GNSS receiver is 
capable of providing relatively accurate location information 
to the outdoor UE. If the UE location information acquired by 
means of the GNSS receiver is included in the RLF report, the 
network may check the RLF occurrence time accurately. For 
this purpose, this embodiment proposes a method for the UE 
to activate the GNSS receiver to acquire UE location infor 
mation when the RLF occurs. 

0055 FIG. 8 is a flowchart illustrating a procedure for the 
UE to acquire UE location information using a GNSS 
receiver and include the information in the RLF report. At 
step 800, RLF occurs to a specific UE. The UE determines 
whether the GNSS receiver is active at step 805. If active, the 
UE collects the UE location information using the GNSS 
receiver and logs the collection information at step 815. If the 
GNSS receiver is not active, the UE turns on the GNSS 
receiver at step 810 and then performs the operation of step 
815. At step 820, the UE searches for a suitable cell after the 
occurrence of RLF. If a suitable cell is found, the UE perform 
RRC connection establishment procedure at step 825. The 
UE determines whether the current PLMN is a Suitable 
PLMN for RLF report based on a predetermined condition at 
step 830. For example, if the current PLMN is identical with 
the Primary PLMN when RLF has occurred, the UE may 
transmit the RLF report to the current PLMN. If the current 
registered PLMN (RPLMN) is identical with the RPLMN or 
ePLMN when the RFL has occurred, the UE may transmit the 
RLF report. If it is possible to send the RLF report in the 
current PLMN according to a predetermined condition, the 
UE includes transmitting the RRCConnectionSetupCom 
plete message indicating the presence of the logged RLF 
report at step 835. The UE receives the UEInformationRe 
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quest message requesting for RLF report from the eNBatstep 
845. The UE sends the eNB the RLF report using the UEIn 
formationResponse message. 

Third Embodiment 

0056. The UE may perform MDT in the connected mode 
as well as the idle mode. In the connected mode, the legacy 
measurement mechanism is reused, but the UE location infor 
mation which is not provided in the legacy mechanism is 
reported additionally. The UE in the connected mode may 
acquire the UE location information through various location 
information measurement methods. Examples of the method 
include Observed Time Difference OfArrival (OTDOA) and 
Global Navigation Satellite System (GNSS) positioning. The 
OTDOA is a method of calculating the UE location informa 
tion using the informations received from several eNBs. The 
GNSS positioning is the method of acquiring the UE location 
information using the integrated GNSS receiver. If the UE is 
capable of collection the location information through mul 
tiple means, there is a need of a method for Supporting this. 
The UE has to notify the eNB of the location information 
measurement methods, and the eNB selects the best location 
information measurement method based on the notification 
and instructs the UE to acquire the location information using 
the recommended method. For example, since the GNSS 
receiver may not receive the signal from the GNSS well in the 
indoor environment, it is not prefer for the indoor UE to use 
the GNS positioning. 
0057 FIG. 9 is a flowchart illustrating a procedure for the 
UE to select a location information measurement method 
according to the instruction of the eNB and collecting loca 
tion information using the selected method. The UE sends the 
eNB the UE capability information at step 900. This infor 
mation includes the location information measurement meth 
ods supported by the UE. The supportability is determined 
according to a predetermined condition. For example, if the 
UE has a component necessary for a location information 
measurement method, it may be indicated that the method is 
Supportable. Alto, if the UE is capable of acquiring accurate 
location information using the corresponding location infor 
mation measurement method currently, it may be indicated 
that the method is supportable. In the case that only the 
component is considered, the GNSS positioning Supportabil 
ity is reported positively only when the UE has the GNSS 
receiver. However, if both the component and UE condition 
are considered and if the UE equipped with the GNSS 
receiver is indoor environment, the GNSS positioning Sup 
portability is reported negatively. The UE receives a message 
instructing to perform MDT in connected mode from the eNB 
at step 905. The message also includes the location informa 
tion measurement method to be used in MDT. At this time, if 
the eNB is the indoor eNB, it may not use GNSS and thus it 
may be instructed to use one of the other location information 
measurement methods with the exception of GNSS. At step 
910, the UE check the indicated location measurement 
method. If the OTDOA or A-GNSS is indicated, the UE sends 
the MME a Location Service Request message at step 915. In 
order to use OTDOA or A-GNSS, the UE has to request the 
network for initiation of location information measurement 
session. In more detail, the UE sends the E-SMLC the loca 
tion Service Request message via the MME. In the case of 
using a standalone GNSS, the UE turns on the GNSS receiver 
at step 920. If the GNSS receive has been turned on already, 
the UE collects the UE location information immediately at 
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step 925. In the case that the use of GNSS is instructed, the 
eNB may provide the UE the following supplementary infor 
mations at step 905. These informations are used for the UE to 
detect the satellite signal more quickly and reduce the mea 
Surement error. The Supplementary information may be sum 
marized as shown in table 1. 

TABLE 1. 

Assistance Data 

coarse or fine GNSS time information 
an apriori estimate of its location (e.g., 
by cell-id, OTDOA) 
params to model the propagation delay 
through the ionosphere 
params to construct the ECEF-to-ECI 

Reference Time 
Reference Location 

onospheric Models 

Earth Orientation 
Parameters coordinate transformation 
GNSS-GNSS Time params to correlate GNSS time of one 
Offsets GNSS with other GNSS time 
Differential GNSS 
Corrections 
Ephemeris and 
Clock Models 
Real-Time Integrity 

pseudo-range and pseudo-range-rate 
corrections 
params to calculate the GNSS satellite 
position and clock offsets 
info about the health status of a GNSS 
constellation 
info about data bits symbols from a 
GNSS satellite at a certain time 

Data Bit Assistance 

Acquisition info about visible satellites, reference 
Assistance time, expected code-phase, expected Doppler, 

search windows and other information of the 
GNSS signals 

Almanac params to calculate coarse GNSS 
satellite position and clock offsets 

UTC Models params to relate GNSS system time to 
Universal Coordinated Time 

0058. The UE transfers the supplementary information 
provided by the eNB to the GPS module for facilitating loca 
tion information measurement. 

0059. The location information measurement session is 
the interaction among the devices such as UE, MME, and 
location information server, and the eNB may request for the 
initiation of the location information session. One of the 
subject matters of the present invention is to have the UE 
request for initiating the location information session when 
the eNB wants to initiate location information session for 
MDT. 

0060 FIG. 10 is a block diagram illustrating the UE. The 
transceiver 1000 is used to receive the MDT configuration 
information or measure the channel signal. The informations 
collected by the transceiver are stored in the buffer 1010. The 
GNSS receiver 1005 collects the UE location and time infor 
mation from the satellite signals. The collected informations 
are stored in the buffer 1010. The analyzer 1015 determines 
whether to include the time information in the MDT measure 
ment information. 

1. A channel information measurement method of a termi 
nal in an communication system, the method comprising: 

receiving a channel measurement configuration informa 
tion from a base station; 

transitioning communication state with the base station to 
idle mode: 

measuring information indicated in the channel measure 
ment configuration information; and 

transmitting a signal including measured information to 
the base station. 
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2. The method of claim 1, further comprising determining 
whether the terminal is a member of a Closed Subscriber 
Group (CSG) cell, 

wherein the transmitting of the signal including the mea 
Sured information comprise transmitting the signal 
including determination result on whether the terminal 
is the member of the CSG cell to the base station. 

3. The method of claim 1, further comprising measuring 
interference between communication modules of the termi 
nal, 

wherein the transmitting of the signal including the mea 
Sured information comprises transmitting the signal 
including information on whether the interference 
between the communication modules of the terminal is 
present. 

4. The method of claim 1, further comprising checking 
priority of a frequency band for the communication of the 
terminal, 

wherein the transmitting of the signal including the mea 
Sured information comprises transmitting the signal 
including priority information of the frequency band for 
the communication of the terminal. 

5. The method of claim 1, further comprising: 
determining whether the terminal has turned on a location 

measurement module; and 
turning, when the location measurement module has not 

been turned on, on the location measurement module, 
wherein the transmitting of the signaling including the 

measured information comprises transmitting the signal 
including the location information measured by the 
location measurement module. 

6. The method of claim 1, wherein the transmitting of the 
signal including the measured information comprises: 

transmitting, when a measurement period determined 
based on the received channel measurement configura 
tion information expires or the terminal transitions to 
connected mode, the signal including the measured 
information. 

7. The method of claim 1, wherein the transmitting of the 
signal including the measured information comprises: 

determining whether current Public Land Mobile Network 
(PLMN) after transitioning to connected mode is 
included in a MDT PLMN list; and 

transmitting, when the current PLMN is included in the 
MDT PLMN list, the signal including the measured 
information. 

8. A terminal of measuring channel information, the termi 
nal comprising: 

a transceiver which receives channel measurement con 
figuration information from a base station; and 

a controller which controls the terminal to transition state 
of communication with the base station to an idle mode 
and measure information as indicated in the channel 
measurement configuration information, 

wherein the transceiver transmits a signal including the 
measured information to the base station. 

9. The terminal of claim 8, wherein the controller deter 
mines whether the terminal is a member of a Closed Sub 
scriber Group (CSG) cell, and the transceiver transmits the 
signal including determination result on whether the terminal 
is the member of the CSG cell to the base station. 

10. The terminal of claim 8, wherein the controller mea 
Sures interference between communication modules of the 
terminal, and the transceiver transmits the signal including 
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information on whether the interference between the commu 
nication modules of the terminal is present. 

11. The terminal of claim 8, wherein the controller checks 
priority of a frequency band for the communication of the 
terminal, and the transceiver transmits the signal including 
priority information of the frequency band for the communi 
cation of the terminal. 

12. The terminal of claim 8, further comprises a location 
measurement module for measuring location information of 
the terminal, 

wherein the controller turns, when the location measure 
ment module has not been turned on, on the location 
measurement module, and the transceiver transmits the 
signal including the location information measured by 
the location measurement module. 

13. The terminal of claim 8, wherein the transceiver trans 
mits, when a measurement period determined based on the 
received channel measurement configuration information 
expires or the terminal transitions to connected mode, the 
signal including the measured information. 

14. The terminal of claim 8, wherein the controller deter 
mines whether current Public Land Mobile Network (PLMN) 
after transitioning to connected mode is included in a MDT 
PLMN list, and the transceiver transmits, when the current 
PLMN is included in the MDT PLMN list, the signal includ 
ing the measured information. 

k k k k k 
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